Depletion of Kupffer cells modulates ethanol-induced hepatocyte DNA synthesis in C57Bl/6 mice.
Kupffer cells (KCs) are important in hepatic homeostasis and responses to xenobiotics. KCs are activated on interaction with endotoxin, releasing cytokines, and reactive oxygen species normally associated with increased gene expression, cellular growth, or hepatic injury. Ethanol-induced endotoxemia is one means of KC activation. We propose that KC depletion attenuates the effect of EtOH-induced endotoxemia to impact the hepatic growth response. Hepatic DNA synthesis was examined in KC competent (KC+) or KC-depleted (KC-) C57BL/6 mice fed EtOH-containing diet in the presence or absence of polyphenol-60 antioxidant. KC depletion was assessed by F4/80 antigen, and DNA synthesis was assessed by 5-bromo-2'-deoxyuridine incorporation. Tumor necrosis factor alpha (TNF-α) messenger RNA released was quantified by RT-PCR/electrophoresis. ERK1/2 phosphorylation was evaluated by Western blotting, and Nrf2 and CYP2E1protein were also assayed. Apoptosis and hepatic injury were examined by the Tunnel assay and hepatic transaminases in serum, respectively. Hepatic transaminases in serum (AST and ALT) were within normal range. Over 90% of KC was depleted by clodronate treatment. KC depletion decreased TNF-α mRNA release, ERK1/2 phosphorylation, and hepatocyte DNA synthesis. KC depletion is associated with increased numbers of apoptotic cells bodies in KC- mice. Antioxidant treatment decreased DNA synthesis, Nrf2, and CYP2E1 protein expression in EtOH-consuming mice. Our data indicate that upon ethanol exposure, KC participates in hepatic DNA synthesis and growth responses. Collectively, these observations suggest that KC depletion attenuates the downstream effect of ethanol-induced endotoxemia by reduced cytokine and reactive oxygen species production with its concomitant effect on MAPK-signaling pathway on hepatocyte DNA synthesis.